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PROBLEM TO BE SOLVED: To obtain a 

ring-opening metathesis polymer without 

causing any side reactions by subjecting a 

cyclic olefin to ring-opening metathesis , r 

polymerization in the presence of a f r 

polymerization catalyst comprising a , Si | ^ 

specific organic transition metal complex W^k^gf^"" 

and organic metal compound. ffl^^^%0. 

SOLUTION: This objective polymer is % 

obtained by subjecting 1 0 to 1 0,000 molar 

ratios of cyclic olefin (e.g. 8- 

cyanotetracyclo[4.4.0.1 .1 2.5. 1 7.1 0]-3- 

dodecene) relative to an organic transition 

metal complex to ring-opening 

polymerization in the presence of a polymerization catalyst (a molar 
ratio of an organic metal compound to the organic transition metal 
complex is 0.01 to 1 00) comprising the organic transition metal complex 
[e.g. W(N-2,6-C6H3-Me2)CI2(0-t-Bu)2] of the formula (R1 is alkyl or 
aryl; R2 and R3 are each alkoxy or aryloxy, etc.; X1 and X2 are each a 
halogen, alkyl, etc.; Y is phosphine, etc.; N is nitrogen; M is a transition 
metal of group VI in periodic table; and (n) is 0 to 2) and the organic 
metal compound (pref. triethylaluminum, etc.). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] General formula [1] 



[Formula 1] 
R 1 
\ 




[l] 



(R1 expressed alkyl or aryl among the formula, mutually-independent [ of 
R2 and R3 ] could be carried out, and they could express alkoxy ** 
aryloxy, alkylamide, or an aryl amide, and R2 and R3 may be combined 
mutually.) X1 X2 Mutually-independent is carried out, a halogen, alkyl, 
aryl, or alkyl silyl is expressed, and Y is phosphines, ether, or amines. N 
is nitrogen, M is transition metals chosen from the 6th group of a 
periodic table, and n is the integer of 0-2. The ring-opening-methathesis 
approach characterized by carrying out the polymerization of the annular 
olefin and considering as a ring-opening-methathesis object under 
existence of the polymerization catalyst which consists of an organic 
transition metal complex expressed and an organometallic compound. 
[Claim 2] The approach according to claim 1 of carrying out the 
polymerization of this annular olefin under coexistence of the compound 
which has an unsaturated bond. 

[Claim 3] The approach according to claim 1 or 2 this organometallic 
compound is an alkylaluminum compound. 

[Claim 4] The approach according to claim 1 to 3 of carrying out the 
polymerization of the annular olefin, since this organic transition metal 
complex and this organometallic compound are contacted beforehand. 
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[Claim 5] The approach according to claim 1 to 3 of carrying out the 
polymerization of the annular olefin, since the compound which has this 
organic transition metal complex, this organometallic compound, and this 
unsaturated bond is contacted beforehand. 



[Translation done.] 
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CLAIMS 
[Claim(s)] 

[Claim 1] General formula [1] 
[Formula 1] 



R 1 

I 




[l] 



(R1 expressed alkyl or aryl among the formula, mutually-independent [ of 
R2 and R3 ] could be carried out, and they could express alkoxy ** 
aryloxy, alkylamide, or an aryl amide, and R2 and R3 may be combined 
mutually.) X1 X2 Mutually-independent is carried out, a halogen, alkyl, 
aryl, or alkyl silyl is expressed, and Y is phosphines, ether, or amines. N 
is nitrogen, M is transition metals chosen from the 6th group of a 
periodic table, and n is the integer of 0-2. The ring-opening-methathesis 
approach characterized by carrying out the polymerization of the annular 
olefin and considering as a ring-opening-methathesis object under 
existence of the polymerization catalyst which consists of an organic 
transition metal complex expressed and an organometallic compound. 
[Claim 2] The approach according to claim 1 of carrying out the 
polymerization of this annular olefin under coexistence of the compound 
which has an unsaturated bond. 

[Claim 3] The approach according to claim 1 or 2 this organometallic 
compound is an alkylaluminum compound. 

[Claim 4] The approach according to claim 1 to 3 of carrying out the 
polymerization of the annular olefin, since this organic transition metal 
complex and this organometallic compound are contacted beforehand. 
[Claim 5] The approach according to claim 1 to 3 of carrying out the 
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polymerization of the annular olefin, since the compound which has this 
organic transition metal complex, this organometallic compound, and this 
unsaturated bond is contacted beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out the polymerization of 
an annular olefin, especially the annular olefin containing a polar group 
using the polymerization catalyst which consists of an organic transition 
metal complex and an organometallic compound, and relates to the 
approach of manufacturing a ring-opening-methathesis object. 
[0002] 

[Description of the Prior Art] As a catalyst which carries out the ring 
opening methathesis of the annular olefin, it is Olefin. The catalyst 
system which consists of combination of ** (or **) catalysts, such as 
Lewis acid, such as the compound and the organic aluminum of 
transition metals of four to periodic-table 8 group which are indicated by 
Metathesis (Kenneth J.Ivin;1983 AcademicPress, London), such as 
tungsten chloride, oxidization tungsten chloride, a molybdenum chloride, 
a titanium chloride, or vanadium chloride, and organic tin, is known. 
However, when these catalyst systems can be used for the ring opening 
methathesis of the annular olefin which has a polar functional group, 
since there are problems, like cause side reaction, and a polymerization 
reaction does not occur, or a polymerization object causes gelation, it is 
very rare. 

[0003] It is Richard about the alkylidene complex compound catalyst of 
the tungsten which, on the other hand, carries out the ring opening 
methathesis of the annular olefin in recent years unlike the metathesis 
catalyst system of these former, without needing above-mentioned 
Lewis acid, or molybdenum. R.Schrock and others (Acc.Chem.Res.1990, 
23(5)1 58:Organometallics 1990.9, 2262;J.Am.Chem.Soc, 1990, 112. 3875) 
has reported. In the conventional metathesis catalyst system, these 
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complex compound catalysts made possible the polymerization of the 
annular olefin which has the difficult polar functional group, and also 
enabled composition of a block copolymer at a living reaction. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the above- 
mentioned approach, in a synthetic path, a metal-alkylidene complex is 
compounded from a diimide dialkyl tungsten or a molybdenum complex 
by alpha-hydrogen elimination reaction of the alkyl group by the trifluoro 
methansulfonic acid which is an expensive reagent. Furthermore, since it 
is a living reaction, in order to obtain the polymer of one molecule, the 
complex of one molecule is needed and, in addition to an expensive 
catalyst, there is a problem that economical efficiency is very low, from 
a viewpoint of the manufacturing cost of a polymerization product. 
Therefore, it is cheap and development of the catalyst which can carry 
out the polymerization of the annular olefin which has a polar functional 
group by the same catalyst engine performance as the above, without 
causing side reaction is desired. 

[0005] The purpose of this invention is to offer the approach of carrying 
out the ring opening methathesis of an annular olefin, especially the 
annular olefin which has a polar group at high catalyst effectiveness, 
without causing side reaction. 
[0006] 

[Means for Solving the Problem] this invention persons inquired 
wholeheartedly that the above-mentioned technical problem should be 
solved, and completed this invention. 

[0007] That is, the ring-opening-methathesis approach of this invention 
is a general formula [1]. 
[0008] 
[Formula 2] 

R 1 

\ 

| ^x 2 

Y„ 

(R1 expressed alkyl or aryl among the formula, mutually-independent [ of 
R2 and R3 ] could be carried out, and they could express alkoxy ** 
aryloxy, alkylamide, or an aryl amide, and R2 and ,R3 may be combined 
mutually.) X1 X2 Mutually-independent is carried out, a halogen, alkyl, 
aryl, or alkyl silyl is expressed, and Y is phosphines, ether, or amines. N 
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is nitrogen, M is transition metals chosen from the 6th group of a 
periodic table, and n is the integer of 0-2. It is characterized by carrying 
out the polymerization of the annular olefin and considering as a ring- 
opening-methathesis object under existence of the polymerization 
catalyst which consists of an organic transition metal complex 
expressed and an organometallic compound. 
[0009] 

[Embodiment of the Invention] In the organic transition metal complex of 
the general formula [1] which constitutes the polymerization catalyst of 
this invention, R1 is alkyl or aryl. Here alkyl Or it is cycloalkyl of carbon 
numbers 3-20 preferably, desirable — the straight chain of carbon 
numbers 1-20, or a branched chain-like thing — Methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, or cyclohexyl is mentioned. For example, 
moreover, aryl It is the thing of carbon numbers 6-20 preferably, for 
example, they are phenyl or 2, 3 and 4, 1 that has the substituent listed 
to either of the 5 or 6th place below - 5 permutation phenyl. As the 
substituent Methyl, The same alkyl or cycloalkyl as the above of ethyl, 
propyl, isopropyl, butyl, terr-butyl, cyclohexyl, etc., Or the same aryl as 
the above of phenyl, naphthyl, etc. or trimethylsilyl, The alkyl silyl or 
alkyl aryl silyl which has the same alkyl group or same aryl group as the 
above of dimethylphenyl silyl etc., Or alkoxy [, such as halogens /, such 
as a fluorine chlorine, a bromine, or iodine, / or methoxy, and ethoxy ** 
propoxy, ] ** or cyano ** is mentioned, and 1 which has the still more 
nearly same substituent as the above to naphthyl or either of the 2-8th 
place - 8 permutation naphthyl, etc. are mentioned. 

[0010] Moreover, R2 and R3 It is alkoxy ** aryloxy, alkylamide, or an aryl 
amide, and is R2 and R3. You may join together mutually. If alkoxy ** is 
carried out here, it is the thing of carbon numbers 1-20 preferably. 
Methoxy and ethoxy ** propoxy, isopropoxy, butoxy one, tert-butoxy, or 
cyclo hexanoxy is mentioned. For example, as aryloxy They are phenoxy 
or 2, 3 and 4, 1 that has the substituent listed to either of the 5 or 6th 
place below - 5 permutation phenoxy. As the substituent For example, 
methyl, The alkyl of the carbon numbers 1-20, such as ethyl, propyl, 
isopropyl, butyl, tert-butyl, and cyclohexyl, or the cycloalkyl of carbon 
numbers 3-20, Or aryl of the carbon numbers 6-20, such as phenyl and 
naphthyl, or trimethylsilyl, Alkyl silyl, such as dimethylphenyl silyl, or alkyl 
aryl silyl, Or alkoxy [, such as halogens /, such as a fluorine chlorine, a 
bromine, and iodine, / or methoxy, and ethoxy ** propoxy, ] ** or cyano 
** is mentioned, and 1 which has the still more nearly same substituent 
as the above to naphthoxy one or either of the 2-8th place - 8 
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permutation naphthoxy, etc. are mentioned. Moreover, R2 and R3 As 
aryloxy, as for alkoxy **** combined mutually, - biphenoxy, and propyl - 
1, 3-dioxy, cyclohexyl -1, 2-dimethoxy, 2, and 2 '1, 1 '-BI-2-naphthoxy 
etc. is mentioned, for example. 

[0011] furthermore, as alkylamide or an aryl amide The carbon number 
of an alkyl group is [ the alkylamide of 1-20 or the carbon number of an 
aryl group ] the aryl amide of 6-20 preferably. For example, N and N- 
dimethyl amide, N-methyl (N-tert-butyl) amide, N-methyl (N- 
trimethylsilyl) amide, N-phenyl-N-methylamide, N-phenyl (N- 
trimethylsilyl) amide, N-(2, 6-dimethylphenyl)-N-methylamide, N-(2, 6- 
diisopropylphenyl)-N-methylamide, an N-(2, 6-dimethylphenyl)-N- 
(trimethylsilyl) amide, an N-(2, 6-diisopropylphenyl)-N-(trimethylsilyl) 
amide, etc. are mentioned. Moreover, R2 and R3 As the alkyl amide 
combined mutually or an aryl amide, 1, 3-propyl-N, N'-dimethyl diamide, 
1 , 3-propyl-N, N'-JI (trimethylsilyl) diamide, 1 , a 3-propyl-screw (phenyl 
amide), N, the N'-screw (trimethylsilyl) -2, 2'-biphenyl diamide, etc. are 
mentioned, for example. In the organic transition metal complex of the 
general formula [1] of this invention Moreover, X1, X2 A halogen, alkyl, 
aryl, or alkyl silyl is expressed. As a halogen, they are a fluorine, chlorine, 
a bromine, and iodine here. Again Preferably alkyl The thing of carbon 
numbers 1-20, for example, methyl, ethyl, Propyl, isopropyl, butyl, tert- 
butyl, or cyclohexyl is mentioned. Moreover, 1 which has substituents, 
such as the alkyl as the above with it, - 5 permutation phenyl, etc. are 
mentioned. [ desirable aryl and ] [ same to the thing of carbon numbers 
6-20, for example, phenyl, 2 3 and 4, or the 5 or 6th place ] As alkyl silyl, 
the alkyl silyl in which the carbon number of alkyl groups, such as 
trimethylsilyl and dimethylphenyl silyl, may also contain the aryl group 
(carbon numbers 6-20) of 1-20 is mentioned, for example. 
[0012] Furthermore, Y is phosphines, ether, or amines and is a neutral 
electron donor configurated in transition metals. As phosphines, 
specifically A trimethyl phosphine, a triethyl phosphine, Aryl groups of 
carbon numbers 6-20, such as a dimethylphenyl phosphine and triphenyl 
phosphine, may be contained. The thoria reel phosphines of 6-20 are 
mentioned [ the carbon number of an alkyl group ] for the 
trialkylphosphine of 1 -20, or the carbon number of an aryl group. 
Diethylether, tetrahydrofuran, 1 , and 2-dimethoxyethane etc. is 
mentioned as ether, and alkylamine, such as a trimethylamine and 
triethylamine, a pyridine, a lutidine, etc. are mentioned as amines. 
Furthermore, M is transition metals chosen from the 6th group of the 
periodic table, and is MORIBUDENN or a tungsten preferably. 
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[0013] As a metal of the organometallic compound in this invention, the 
14th group metal of the periodic table, for example, germanium, tin, etc. 
are mentioned, and a gallium, the 13th group metals of the periodic table, 
for example, aluminum, such as the 4th group metals of the periodic 
table, for example, titanium, such as the 2nd group metals of the periodic 
table, for example, magnesium etc., such as the 1 st group metal of the 
periodic table, for example, a lithium, sodium, and a potassium, and a 
zirconium, etc. is these alkyl metals, an aryl metal, etc. as an 
organometallic compound. Specifically Furthermore, methyl lithium, butyl 
lithium, a phenyl lithium, Cyclopentadienyl sodium, a cyclopentadienyl 
potassium, An ethyl magnesium star's picture, butyl magnesium chloride, 
tert-butyl magnesium chloride, Neopentyl magnesium chloride, neo fill 
magnesium chloride, Dimethyl magnesium, dibutyl magnesium, 
dineopentyl magnesium, Dicyclopentadienyl titanium dichloride, 
dicyclopentadienyl dimethyl titanium, Trimethylaluminum, 
triethylaluminum, triisobutylaluminum, Methyl alumino MISAN, diethyl 
aluminum chloride, TORIMECHI rutin chloride, Thet Rames Chill Ching, 
Thet Love Chill Ching, etc. can be illustrated, the alkylaluminum of 1 -20, 
alkyl magnesium, and ARUKI rutin are preferably used for the carbon 
number of an alkyl group, and especially alkylaluminum is used 
preferably. Moreover, these organometallic compounds may be used 
independently or may be used in two or more kinds of combination. 
[0014] As an annular olefin which carries out a ring opening methathesis 
in this invention, they are a mono-annular olefin or a general formula [2]. 



( — you may differ, even if R1 -R4 is the same respectively among a 
formula, and it is chosen out of hydrogen, alkyl, aryl, an aralkyl, nitril, 
carboxyl, alkoxy carbonyl, an alkoxy ** halogen, or alkyl halide, and x 
expresses the integer of 0-3.) — what is expressed is desirable. 
[0016] The annular olefins of a general formula [2] are the derivative 
which is the bicyclo hept en whose x is 0, the derivative of the 
tetracyclo dodecen whose x is 1, the derivative of the 
hexacycloheptadecen whose x is 2, and the derivative of octacyclo 
DOKOSEN whose x is 3, and are R1 -R4. You may differ, even if 



[0015] 
[Formula 3] 
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respectively the same, and it is chosen out of hydrogen, alkyl, aryl, an 
aralkyl, nitril, carboxyl, alkoxy carbonyl, an alkoxy ** halogen, or alkyl 
halide. Here, alkyl is the alkyl of carbon numbers 1-20, or cycloalkyl of 
carbon 3-20, for example, methyl, ethyl, propyl, isopropyl, butyl, tert- 
butyl, or cyclohexyl is mentioned. Aryl is six to carbon number 20 aryl, 
for example, phenyl or naphthyl is mentioned. An aralkyl is an aralkyl of 
carbon numbers 7-20. For example, benzyl, Phenethyl, phenyl isopropyl, 
2-naphthyl methyl, 2-naphthyl ethyl, 2-naphthyl isopropyl etc. is 
mentioned and alkoxy carbonyl is the alkoxy carbonyl of carbon numbers 
1-20. For example, methoxycarbonyl, ethoxycarbonyl, MENTOKISHI 
carbonyl, etc. are mentioned and those of alkoxy ******** 1 -20 with 
alkoxy **, for example, methoxy, and ethoxy ** MENTOKISHI etc. is 
mentioned. Moreover, as a halogen, it is chlorine, iodine, a bromine, and a 
fluorine, and alkyl halide is the alkyl halide of carbon numbers 1-20, for 
example, fluoro methyl, chloro methyl, bromomethyl, difluoromethyl, 
dichloro methyl, dibromo methyl, trifluoromethyl, TORIKURORO methyl, 
tribromomethyl, etc. are mentioned. 

[001 7] As an example of the annular olefin of a general formula [2] A 
bicyclo [2.2.1] hept-2-en, a 5-methyl bicyclo [2.2.1] hept-2-en, A 5- 
ethyl bicyclo [2.2.1] hept-2-en, a 5-carboxy bicyclo [2.2.1] hept-2-en, A 

5- carboxymethyl bicyclo [2.2.1] hept-2-en, a 5-benzyl bicyclo [2.2.1] 
HEPUTO 2-en, A 5-chloro bicyclo [2.2.1] hept-2-en, a 5-BUROMO 
bicyclo [2.2.1] hept-2-en, A 5-methoxy bicyclo [2.2.1] hept-2-en, a 5- 
ethoxy bicyclo [2.2.1] hept-2-en, 5 - Methyl-6-methyl bicyclo [2.2.1] 
hept-2-en, A 5-cyano bicyclo [2.2.1] hept-2-en, 5 - Cyano-5-methyl 
bicyclo [2.2.1] hept-2-en, A 5-dicyano bicyclo [2.2.1] hept-2-en, 5 - 
Cyano-6-methyl bicyclo [2.2.1] hept-2-en, 5 - Cyano-6-methoxy 
bicyclo [2.2.1] hept-2-en, A 5-cyano-6-carboxymethyl bicyclo [2.2.1] 
hept 2-en, 5 - Cyano-6-carboxy bicyclo [2.2.1] hept-2-en, 5 - Cyano- 

6- cyano bicyclo [2.2.1] hept-2-en, 5 - Cyano-6-trifluoromethyl bicyclo 
[2.2.1] hept-2-en, 5 - Cyano-6-fluoro bicyclo [2.2.1] hept-2-en, 5 - 
Cyano-6-difluoro bicyclo [2.2.1] hept-2-en, 5 - Cyano-6-phenyl bicyclo 
[2.2.1] hept-2-en, 5 - Cyano-6-benzyl bicyclo [2.2.1] hept-2-en, 5 - A 
cyano-6-cyclohexyl bicyclo [2.2.1] hept-2-en etc., Cyano bicyclo hept 
ens, tetracyclo [4.4.0.1.12.5.1 7.1 0]-3-dodecen, 8-methyl tetracyclo 
[4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-ethyl tetracyclo [4.4.0.1.12.5.1 7.1 0]-3- 
dodecen, 8-carboxy tetracyclo [4.4.0.1. 12.5.1 7. 1 0]-3-dodecen, 8- 
carboxymethyl tetracyclo [4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-benzyl 
tetracyclo [4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-chloro tetracyclo 
[4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-BUROMO tetracyclo 
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[4.4.0.1 .1 2.5.1 7.1 0]-3-dodecen, 8-methoxy tetracyclo 
[4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-ethoxy tetracyclo [4.4.0.1. 12.5.1 7.10]- 
3-dodecen, 8-methyl-9-methoxy tetracyclo [4.4.0.1.12.5.1 7.1 0]-3- 
dodecen, 8-methyl-9-carboxymethyl tetracyclo [4.4.0.1. 12.5.1 7.1 0]-3- 
dodecen, 8-phenyl tetracyclo [4.4.0.1. 12.5.1 7. 10]-3-dodecen, 8-cyano 
tetracyclo [4.4.0.1.12.5.1 7.1 0]-3-dodecen, 8-cyano-8-methyl tetracyclo 
[4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-dicyano tetracyclo [4.4.0.1.12.5.17.10]- 
3-dodecen, 8-cyano-9-methyl tetracyclo [4.4.0. 1.1 2.5.1 7. 1 0]-3-dodecen, 

8- cyano-9-methoxy tetracyclo [4.4.0.1.12.5.1 7.1 0]-3-dodecen, 8-cyano- 

9- carboxymethyl tetracyclo [4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-cyano-9- 
carboxy tetracyclo [4.4.0.1. 12.5.1 7.1 0]-3-dodecen, 8-cyano-9-cyano 
tetracyclo [4.4.0.1 .1 2.5.1 7.1 0]-3-dodecen, 8-cyano-9-trifluoromethyl 
tetracyclo [4.4.0.1.12.5.1 7.1 0]-3-dodecen, 8-cyano-9-fluoro tetracyclo 
[4.4.0.1.12.5.1 7. 10]-3-dodecen, 8-cyano-9-difluoro tetracyclo 
[4.4.0.1.12.5.1 7. 10]-3-dodecen, 8-cyano-9-phenyl tetracyclo 
[4.4.0.1.12.5.1 7. 1 0]-3-dodecen, 8-cyano-9-benzyl tetracyclo 

[4.4.0.1. 12.5.1 7. 10]-3-dodecen, Cyano tetracyclododecene, such as 8- 
cyano-9-cyclohexyl tetracyclo [4.4.0.1.12.5.1 7.1 0]-3-dodecen, Hexa 
cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 -methyl hexa 
cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 -ethyl hexa cyclo 
[6.6.1. 13.6.110.13.02.7.09.14]-4-heptadecene, 11-carboxy hexa cyclo 
[6.6.1.13.6.1 10.13.02.7.09.14]-4-heptadecene, 11-benzyl hexa cyclo 
[6.6.1.13.6.1 10.1 3.02.7.09. 14]-4-heptadecene, 1 1 -carboxymethyl hexa 
cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11-methoxy hexa 
cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11-ethoxy hexa 
cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 - Methyl-12- 
carboxymethyl hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 

11- cyano hexa cyclo [6.6.1.13.6.1 10.13.02.7.09.14 ]-4-heptadecene, 11 - 
Cyano-11 -methyl hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4- 
heptadecene, 11-dicyano hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4- 
heptadecene, 1 1 - Cyano-1 2-methyl hexa cyclo 

[6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 - Cyano-1 2-methoxy 
hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 - Cyano- 

12- carboxymethyl hexa cyclo [6.6.1 .13.6.1 10.1 3.02.7.09.1 4]-4- 
heptadecene, 1 1 - Cyano-1 2-carboxy hexa cyclo 

[6.6.1.13.6.1 10.13.02.7.09.14]-4-heptadecene, 11 - Cyano-1 2-cyano 
hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 - Cyano- 
12-trifluoromethyl hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4- 
heptadecene, 11 - Cyano-1 2-fluoro hexa cyclo 

[6.6.1.13.6.1 10.1 3.02.7.09. 14]-4-heptadecene, 11 - Cyano-1 2-difluoro 
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hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 - Cyano- 
12-phenyl hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene, 11 - 
Cyano-12-benzyl hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4- 
heptadecene, 11 - Cyano hexacycloheptadecen, such as cyano-12- 
cyclohexyl hexa cyclo [6.6.1.13.6.1 10.1 3.02.7.09.1 4]-4-heptadecene 
Octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN f 1 4- 
■ methyl octacyclo [8.8.0.12.9.14.7.11 1.18.1 13.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 14-ethyl octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-carboxy 
octacyclo [8.8.0.1 2.9.1 4.7.1 11.18.11 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4- 
benzyl octacyclo [8.8.0.12.9.14.7.1 11.18.1 13.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 1 4-carboxymethyl octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-methoxy 
octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4- 
ethoxy octacyclo [8.8.0.12.9.14.7.1 1 1.18.1 13.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 1 4-methyl-1 5-carboxymethyl octacyclo 
[8.8.0.1 2.9.1 4.7.1 1 1.18.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano 
octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6:03.8.01 2.1 7]-5-DOKOSEN, 1 4- 
cyano-1 4-methyl octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 14-dicyano octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano-1 5- 
methyl octacyclo [8.8.0.1 2.9.1 4.7.1 11. 18.1 13.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 1 4-cyano- 15-methoxy octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano-1 5- 
carboxymethyl octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 1 4-cyano-1 5-carboxy octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano-1 5- 
cyano octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN f 
14-cyano-1 5-trifluoromethyl octacyclo 

[8.8.0.1 2.9.1 4.7.1 11.18.113.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano-1 5- 
fluoro octacyclo [8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN f 
1 4-cyano- 15-difluoro octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano-1 5- 
phenyl octacyclo [8.8.0.12.9.14.7.1 11.18.1 13.1 6.03.8.01 2.1 7]-5- 
DOKOSEN, 14-cyano-15-benzyl octacyclo 

[8.8.0.1 2.9.1 4.7.1 1 1 .1 8.1 1 3.1 6.03.8.01 2.1 7]-5-DOKOSEN, 1 4-cyano-1 5- 
cyclohexyl octacyclo [8.8.0.12.9.14.7.111.18.113.16.03.8.012.17 Cyano 
octacyclo DOKOSEN, such as]-5-DOKOSEN, can be mentioned. 
[0018] Moreover, as a mono-annular olefin, the dimer of a 
cyclopentadiene etc. is mentioned to cycloolefins, such as cyclobutene, 
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cyclopentene, a cyclo heptene, and cyclooctane, and a pan. 
[0019] As a compound which has the unsaturated bond used in this 
invention, for example Alpha olefins, such as ethylene, a propylene, a 
butene, trickery, a hexene, and octene, Or cycloolefins, such as 
cyclopropene, 3, and 3-dimethyl cyclopropene, 3-methyl-3-phenyl 
cyclopropene, 3, and 3-diphenyl cyclopropene Or silicon content olefins, 
such as a vinyl trimethyl silane, an allyl compound trimethyl silane, an 
allyl compound triethyl silane, and an allyl compound triisopropyl silane 
Or acrylic ester (meta), such as aromatic series vinyl, such as dienes, 
such as pentadiene, hexadiene, and heptadiene, or styrene, and a 
divinylbenzene, or methyl methacrylate, and methyl acrylate, is 
mentioned. The compound which has these unsaturated bonds may use 
two or more kinds together. 

[0020] a mole ratio [ as opposed to / the amount of the compound used 
which has the unsaturated bond made to live together in this invention is 
desirable at the mole ratio to the annular olefin of the compound which 
has an unsaturated bond, and / 0.001-100, and the organic transition 
metal complex of the compound which the range of is 0.01-10 more 
preferably, and has an unsaturated bond ] — desirable — 0.1-1000 — it 
is the range of 1-500 more preferably. 

[0021] In the mole ratio of an organometallic compound to the organic 
transition metal complex expressed with a general formula [1], the 
presentations of the polymerization catalyst of this invention are 0.01- 
100 preferably, and are 0.1-10 more preferably. Since an organic 
transition metal complex and an organometallic compound are contacted 
beforehand, make it more desirable, although an organic transition metal 
complex and an organometallic compound may be added by this catalyst 
presentation, without making the monomer of an annular olefin contact 
beforehand separately to start a polymerization reaction in addition to 
an annular olefin, in order to acquire high catalytic activity. The contact 
temperature in that case is -50 degrees C to 150 degrees C, and 
contact time is 24 or less hours. 

[0022] Furthermore, the efficiency of initiator of a catalyst can be raised 
by using the polymerization catalyst which the compound which has an 
organic transition metal complex, an organometallic compound, and the 
above-mentioned unsaturated bond was contacted beforehand, and 
carried out ****** of a catalyst. In the mole ratio of a compound which 
has an unsaturated bond to an organic transition metal complex, the 
amounts of contact of the compound which has the organic transition 
metal complex and unsaturated bond in that case are 0.1-100, and are 
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1-20 preferably. The contact temperature in that case is -50 degrees C 
to 150 degrees C, and contact time is 24 or less hours. 
[0023] In the ring opening methathesis of this invention, in a mole ratio, 
the amount of the annular olefin used to an organic transition metal 
complex is 10-10000, and is 50-5000 preferably. Moreover, although this 
polymerization can also carry out a non-solvent, it may use a solvent. 
As a solvent to be used, a tetrahydrofuran, diethylether, dibutyl ether, 
Ether, such as dimethoxyethane and dioxane, benzene, toluene, Aromatic 
hydrocarbon, such as a xylene and ethylbenzene, a pentane, a hexane, 
Aliphatic hydrocarbon, such as a heptane, a cyclopentane, a 
cyclohexane, a methylcyclohexane, Aliphatic cyclic hydrocarbon, such as 
dimethylcyclohexane and a decalin, methylene dichloride, Halogenated 
hydrocarbon, such as cyclo ROETAN, a dichloroethylene, 
tetrachloroethane, a chlorobenzene, and trichlorobenzene, etc. is 
mentioned, and mixed use of these two or more kinds may be carried 
out. 

[0024] The concentration of the annular olefin in the case of using a 
solvent by the ring opening methathesis in this invention is the range of 
0.01 - 100 mol/L (liter), and polymerization concentration is -30-150 
degrees C, and is ordinary temperature -100 degree C preferably. 
Moreover, the range of polymerization time amount is 1 0 minutes - 1 5 
hours. Furthermore, in order to suspend a polymerization reaction, 
aldehydes, ketones, alcohols, etc. may be used. 

[0025] After suspending a polymerization reaction in the case of solution 
polymerization, in addition to poor solvents, such as alcohol, a polymer 
can be settled, and a ring breakage metathesis polymer can be obtained 
for a polymer after recovery and desiccation according to filtration or 
centrifugal separation. Moreover, in the case of a suspension 
polymerization, in addition to a poor solvent, a ring breakage metathesis 
polymer can be obtained for a polymer after recovery and desiccation 
according to filtration or centrifugal separation as it is. 
[0026] 

[Example] Although the following examples explain this invention to a 
detail, this invention is not limited only to these examples. 
[0027] About the average molecular weight of the polymer shown in the 
example, the obtained ring breakage metathesis polymer is dissolved into 
chloroform, and it is Shodex as 830by Jasco Corp.-RI, and a column as a 
GPC detector, k-805,804,803,802.5 was used and it measured under the 
conditions of rate-oMlow 1 .0 ml/min at the room temperature. In 
addition, measured value is a value proofread in the polystyrene 
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standard. 

[0028] the bottom of example 1 nitrogen-gas-atmosphere mind — W(N- 
2 and 6-C6 H3-Me2) CI2 2 (O-t-Bu) (29.6 (thf= tetrahydrofuran)mg, 
0.05mmol) — toluene (2.0ml) — dissolving — it — triethylaluminum 
(1 1.4mg, O.lmmol) — in addition, it agitated at the room temperature for 

1 hour, and the polymerization catalyst solution (a) was adjusted, the 
inside of 25ml flask — 8-cyano tetracyclo [4.4.0.1. 12.5.1 7.1 0]-3- 
dodecen, and (185mg, LOmmol) — a desiccation tetrahydrofuran (10ml) 

— dissolving — further — the monomer solution which mixed and 
adjusted 1.5-hexadiene (20.8mg, 0.25mmol) — an above-mentioned 
polymerization catalyst solution (a) — 0.1ml — adding — a room 
temperature — 1-hour reaction ******. After adding a benzaldehyde 
(10.4mg, 0.098mmol) and agitating for 30 minutes, in addition to the 60ml 
methanol, the polymer solution was settled under churning. It filtered and 
dried and the 1 30mg polymer was obtained. When GPC analysis of the 
obtained polymer was performed, the chromatograph was a single peak, 
the number average molecular weight (Mn) was 32500, and the 
molecular-weight-distribution characteristic (Mw/Mn) was 2.63. 

[0029] It replaced with the triethylaluminum of example 2 example 1, and 
8-cyano tetracyclo [4.4.0. 1.1 2.5.1 7. 10]-3-dodecen, and diethyl aluminum 
chloride was performed like the example 1 except having used 1 2.0mg 
(0.1 mmol) and 8-methyl tetracyclo [4.4.0.1 .1 2.5.1 7.1 0]-3-dodecen 
(1 74mg), respectively. Polymer yield was 1 70mg, GPC was a single peak, 
Mn was 1 3200 and Mw/Mn was 2.70. 

[0030] the bottom of example 3 nitrogen-gas-atmosphere mind — W(N- 

2 and 6-C6 H3-Me2) CI2 2 (O-t-Bu) (29.6 (thf)mg, 0.05mmol) — toluene 
(2.0ml) — dissolving — it — triethylaluminum (11.4mg, O.lmmol), 1, and 
5-hexadiene (17.3mg, 0.210mmol) — in addition, it agitated at the room 
temperature for 1 hour, and the polymerization catalyst solution (b) was 
adjusted, the inside of 25ml flask — 8-cyano tetracyclo 

[4.4.0.1. 12.5.1 7.1 0]-3-dodecen, and (185mg, LOmmol) — a desiccation 
tetrahydrofuran (10ml) — dissolving — further — the monomer solution 
which mixed and adjusted 1.5-hexadiene (13.9mg, 0.169mmol) — an 
above-mentioned polymerization catalyst solution (b) — 0.1ml — adding 

— a room temperature — 1 -hour reaction ******. Henceforth, as a 
result of performing polymerization halt and polymer recovery actuation 
like an example 1, the 175mg polymer was obtained. When GPC analysis 
of the obtained polymer was performed, the chromatograph was a single 
peak, the number average molecular weight (Mn) was 34300, and the 
molecular-weight-distribution characteristic (Mw/Mn) was 2.60. 
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[0031] the bottom of example 4 nitrogen-gas-atmosphere mind — W(N- 
2 and 6-C6 H3-Me2) CI2 2 (O-t-Bu) (29.6 (thf)mg, O.OSmmol) — toluene 
(2.0ml) — dissolving — it — triethylaluminum (1 1.4mg, O.lmmol) and an 
allyl compound trimethyl silane (23.9mg, 0.210mmol) — in addition, it 
agitated at the room temperature for 1 hour, and the polymerization 
catalyst solution (c) was adjusted. 8-cyano tetracyclo 
[4.4.0.1. 12.5.1 7.1 0]-3-dodecen, and (185mg, LOmmol) are dissolved in a 
desiccation tetrahydrofuran (10ml) in 25ml flask, an allyl compound 
trimethyl silane (19.3mg, 0.169mmol) is mixed further, 0.1ml (c) of 
polymerization catalyst solutions is added to a monomer solution, and it 
is 1-hour reaction ****** at a room temperature. Henceforth, as a 
result of performing polymerization halt and polymer recovery actuation 
like an example 1, the 150mg polymer was obtained. When GPC analysis 
of the obtained polymer was performed, the chromatograph was a single 
peak, the number average molecular weight (Mn) was 60800, and the 
molecular-weight-distribution characteristic (Mw/Mn) was 2.08. 
[0032] When all other experiment actuation was similarly performed 
except for having set the addition of having made 1 and 5-hexadiene 
additive-free in example 5 example 1 , and a polymerization catalyst 
solution (a) to 0.8ml, 185mg polymers were collected. GPC of the 
obtained polymer was a single peak, Mn was 79600 and Mw/Mn was 
2.69. 

[0033] When all other experiment actuation performed the preparation 
conditions of a polymerization catalyst solution (a) similarly except for 
60 degrees C and having considered as churning for 1 hour in example 6 
example 5, 184mg polymers were collected. GPC of the obtained 
polymer was a single peak, Mn was 56800 and Mw/Mn was 4.28. 
[0034] When all other experiment actuation was similarly performed 
except for having added 3-methyl-3-phenyl-cyclopropene 6.5mg 
(0.05mmol), and having agitated the preparation conditions of a catalyst 
in example 7 example 5 for 3 hours at the time of preparation of a 
polymerization catalyst solution (a), 1 83mg polymers were collected. 
GPC of the obtained polymer was a single peak, Mn was 61000 and 
Mw/Mn was 3.80. 

[0035] It carried out like the example 1 except having replaced with the 
triethylaluminum of example 8 example 1 , and having carried out 1 9.3mg 
(O.lmmol) use of the neo fill magnesium chloride. Polymer yield was 
62mg, GPC was a single peak, Mn was 26600 and Mw/Mn was 4.50. 
[0036] It is W(N-2 and 6-C6 H3-Me2) CI2 2 (O-t-Bu), without preparing 
a polymerization catalyst solution (a) in example 9 example 1 . Polymer 
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yield was 10mg when triethylaluminum (11.8 (thf)mg, 0.02mmol) (4.6mg, 

0.04mmol) was added to the direct polymerization solution. 

[0037] 

[Effect of the Invention] The ring opening methathesis which is high 
catalyst effectiveness, without causing side reaction for an annular 
olefin, especially the annular olefin which has a polar group using the 
polymerization catalyst which consists of an organic transition metal 
complex and an organometallic compound by this invention, and 
manufactures a ring-opening-methathesis object can be performed, and 
it is very useful industrially. 



[Translation done.] 
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y*^T&9^^St LTl4y^;K Xfvk TP 
fcVK >f yrne/k y>/K tert 

o^^/i^^j&sSi-2 o^ryu*;ufcL<tt|)SR 
8c3— 2 0<^yor;u*/K i^(i7 x-/k t7f 
— 2 0 COT tttihVX+il'zs 

<(ar/u*n/ry wu^y/K 4*^4:7^ a*, m 



htLh. tti. R 2 . R 3 **5^fc*S-&LT^&r/^3 
^yi^TU-^yhUli, ffltff. rnt^ 
-1 N i/?WK*zs}V- 1 , 2-y^h 

2, 2' -Dx^y, 1. 1' -f-2-^ 

[0011] T7U*;ur5K4W4Ty-^r 
SHfcl/ttt. iHF4L<i4r;^;uScoK*iS*U-2 
0 <r>T)V*)V7 5 K 4 fcttT y -;PaOjB9B»j6< 6-2 

h\ N-^f/MN-tert-yf/H h\ 
N-y^ (N-hy^^^y/P) T$b\ N-7x 
-;HN-^f;P7^\ N-7xz/MN-h>J^f 
/l^y/10 TSh\ N- (2, 6-y^f;l/7x-;H 
-N-^f/^r^ h\ n — (2, 6-^MyrDtf^y 

x-/H -N-y^r$F. N- (2, 6-y7f^ 

7x-/H — n— ( h yyf-zi^y/W h\ n- 

(2, 6-y^fV7n^7x-;H -N- (hyyf- 
/l^y/lO T$H«3^4Hf&fL£. 4fc. R 2 . R 3 ifi 

KkLTIl. 1, N' 

y^p^r^K. l, B-rne^-N, n' -^(b 
y^s/U/M 5f7Sb\ l, 3-rotr;u-trx 
(7x»;i/7^ K) „ n. n' —fx ( hyy^/p^y 
;^)-2, 2' -h'7x-;^'7SKf**lf^4. 
4^c. *«IHtf>-** [ 1 ] ^#«^^Sm^*3V^ 

m. mm. mm. ^^mx+h*). ttz. nv^Mm* 

L<\±mmm.\-20<r)i>cr>. Mtli. **)V. x^- 
;K rot/i', -fyrpttk tert-/f 
;l/4 fcttv'^o^^/^^f fen. 4fc. ry-;u 
»4ff4L<l4WI»6-2 0<0«>co. 7x-/l/ 
4fctt2. 3. 4. 5. 6ffl^^-«lMcfflrEtPI«0 

is y )V. a* ^)Vy x ~jw> y ;^7;^;Hcoftf 

7»J-;l« (D8I9K6-2 0) 
TfcJ:v^r;^;^y;MH) ***{f fe^S. 
[0012] ^ Yi4. **y 4 X-^H® 
4fc*4TS>1BT*9. SW^BfcEffi-r 6 
ft4ftT'$>l> e IfWt|(:^^7 -f vSi: LTiih »jy 
^y^X^^^, h'JxfMX7>fy, y7f;l/7x 

6 — 2 0ory-/P3£*WLTfcJ:Vv T^*;USc0 
«*»**i—2 oc^h 'J7;^;^X7 >r yffl4^(4r 
y -yus^^sa^ 6-2oohyry -/p^x y ^ > 
Jg^f x-x;HSt lTliy'xf/px-f;K 

fh7hh'D77^ 1, 2-^b^yX^|» 
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)vr $ y^co h y T)V*)VT $ y. ey^>\ iv+vy 
mmtfktii. sfe^ MtimiiKKeife^&aurfi 

[0013] *miizm&im&mfc&fa<o&mt t 
i^iimmff 1 3 kail wiarr^s 

(fy^v-^A. aw^frftfu WMIMteftfcL 

V>f h\ 7WVtf*>'*?M>9u s ?<i h\ tert-r 
y^-fo^^z/VAs i/i/fU^yf-J^—fls^?—*? 

>\ h y^^/ur/i^^-^A. hyx^/i/r/PS-^ 
a. hy>f v^/pr/PS— ^fvi/TVi^y 

flficj- s £ 1 3&*r * . r/i^/u*z>^»** 1-20^) 
[0014] ^ttwctsivcimi* ^-tr^xa^-r^^ 

*C2] 
[00 15] 
[fc3] 




[2] 



Tt>i<. **. T/i^/k T'J-;k - 
Aoyy, dtfti^Ncryy^r^/i^featf 

[0 0 16] HRrt [2] <r>m®X\s7 4 x#o 
rft-Sh'^^n^rhxycolJ^*. xi<lt*ifh 



-feycol«9#-ct>0. R 1 — R 4 «i**iWt|3l— -C*o 
Tti^WW<, **. T/Mr/K ry-;K 

/wpfeatm*. «i-t\ T)^M±mmwi-2o<7> 

ffllitf. >*7K xf;p s rn^, >fyrot;k :/ 
^/K t e r t -y^/^S^^^^o^^^^f 

fefi*. Ty-;W4iWi»6--2ory-/PT*o. #J 

^f;k 2 -^f-^x-^K 2-t7f;WV7o 
bVPW^ffetu T/Wa^^/PjK^/WilHKRl-- 
2 0OT^3*^^sK^Tft0. 

ib^yi;^-;k ^>b^f^*;^- 
/Wfi&^tf fefi. r/^n^^tt^fBR i a*fe 2 ocdt/^ 
WittL XKi/, ^yh^r 

1- 2 0OAn^ft7^t*9, «iHf. 7/M" 
n*f7K 7Do^f/K 7o^^f;p s S^jM-ci* 
fvK y7DD^f;k ^t/n^e^/K h'j7/^n 

fefiS. 

[0017] -jtee [ 2 ] comVi*U7 < ycoMtemt 
LTti. tV?o [2. 2. 1 ] ^Tb-2-xy. 5 
-j^/Uf^o [2. 2. 1 ] 'VTb - 2 -x>\ 5 
-x^/Pb'S^u [2. 2. 1 ] ^v7°h~-2 -X>\ 5 
-^tf^h'i^o [2. 2. l]^7°h-2-x 
>\ 5-*}\s7£*isX+)V\L>'9u [2. 2. ll'VT 
h-2-xy, 5-^yS^Ub>?u [2. 2. 1]a. 
ri — 2-x>\ 5-^nnby^n[2. 2. 1 ] a. 
7h-2-xy > 5-7o^ty^n [2. 2 . 1 ] a. 
7h»2-xy % 5-^h^b'S^n [2. 2. 1] 
A>7"h-2-X>\ 5-Xh^rS/b^^u [2. 2. 
l] / s^h-2-xy s 5-^^-6-^^b5/^ 
o[2. 2. l]\7h-2-xy N 5-y7/hy^ 
n [ 2. 2. 1 ] Vb-2-xy, 5-y7/-5- 
^^;UbV^n[2. 2. 1 ] ^7b-2-xy s 5- 
yy7yhy^D[2. 2. l]\7b-2-xy, 5 
-y7y-6-^f;Phy;p[2. 2. l]^7h- 

2- xy, 5-y7y-6-^ h^rS/bV^o [2. 
2. l]^rh-2-X>. 5-^ T y_ 6 _^ ;l/ ^ 
^f-;PtV^o [2. 2. 1 ] ^7"b2-X>-, 5- 
y7y-6-^;^yty^D [2. 2. 1 ] ^7*h 
-2-xy. 5-y7/-6-y7/ty^n [2. 

2. l]\7h-2-xy, 5-y7/-6-b'j7^ 
5fn^^tV^o[2. 2. l]A.rh-2-xv. 
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5-yry-6-7;Wnt'^D[2. 2. 1 ] 
b-2-xy. 5-y7y-6~y7Wnt'^n 
[2. 2. 1 ] 5-y7/-6-7 
x-/^hV?o [2. 2. 1 ] ^h~2-xy, 5- 
yry-6-Oy/l/ty^o [2. 2. 

[2. 2. 1 ] ^Th-2-x,ymco. yTyty^n 
^Thxy^ N f b^y^n [4. 4. 0. 1. 1 

2.5 . 17 .io] - 3 -y?*i>. 3-*+)VTV?i'7 
u [4. 4. 0. 1 . I 2 - 5 . l'-io ] -3- Ft* 

8-xf;I/f N7y^n [4. 4. 0. 1. 1 

2.6 . 17. 10] _3^ > j^ HrV> 8-*;i/#^yfb5 
>>9u [4. 4. 0. 1. I 2 - 5 . I 7 - 10 ] -3-Kr 
-fey. &-$}V7fs*i'X*!VtrY7i<>7u [4. 4. 

0. 1. I 2 * 5 . 17.io] 8-<y^ 
/Uf-h^^u [4. 4. 0. 1. I 2 - 5 . l?.io]- 

8-^nnfh7^n [4. 4. 0. 

1. I 2 -* . l?'io] -3- KT-fey. 8-7"n^f h 
5>-?n[4. 4. 0. 1. I 2 - 5 . 17.io]-3-h 
T-fey. 8-^ h^yfbyy^n [4.4.0. 1 . 
I 2 - 5 . 17.io] h7 
^?n[4. 4. 0. 1. I 2 - 5 . l^.io] -3-K-r 
-fey. 8-W-9-^h^yfb5y^n[4. 
4. 0. 1. I 2 - 5 . 17-10] _3_>r^y % 
^-9-*;P^^^;PT-h^^^a [4. 4. 

0. 1. I 2 - 5 . 17.io] -3-KT-fey. 8-7x^ 
)\s7-V"7i/9u [4. 4. 0. 1. I 2 - 5 . 17.io]- 

8-yT/rh7y^o [4. 4. 0. 

1. l 2 -5 . I?. 10] _3_ K-r-fey. 8-zsts-s 
-^f^fh7y^o[4. 4. 0. 1. 1 2 « 5 . 1 
7.10] -3-F-r-fey. 8-yy7/f b7y^n 

[4. 4. 0. 1. I 2 - 5 . 17.io] _ 3 _^^y s 
8-y7y-9-^f^fh7y^n[4. 4. 0. 

1. I 2 - 5 . 17.10] -3-K^y s Q-^yy-g 

-^h^Th^S^o [4. 4. 0. 1. I 2 -* . 1 
7.10] - 3- Kx-fey. 8-y7/-9-*;kf^^ 
f/l^f b7y^n [4. 4. 0. 1. I 2 - 5 . l^.io] 
8-y77-9-*;l/^yfb7y 
?o [4. 4. 0. 1 . l 2 -5 . 17.10] _ 3 _^- t: 
y s 8-y77-9-y7/f h7y^o [4. 4. 

0. 1. l 2 -5 . I?. 10] -3-Hx-fey. 8-y77 
-9- h^/Wn^f/Pf h7y^n [4. 4. 0. 

1. I 2 - 5 . 17. 10] -3- Hr'-fey. 8-y7/-9 
-7;^Df h7y^o [4 . 4. 0. 1. I 2 - 5 . 1 
7.10] -3-Kx-fey. 8 - y77- 9 -y'7/^Dr 
hyi^9u[A. 4. 0. 1. I 2 - 5 . i?. 10] - 3- 
H^r-fey. 8-y77-9-7xX;l/f h7y^D 
[4. 4. 0. 1. l 2 -5 . 17.10] _ 3 - F ^y^ 

s-iyry-9-^y^T-h^^^Q [4. 4. 0. 

1. 12.5 . 17.10] _3_ H ^y > 8 _^ ry _ 9 



2.5. 1?. 10] -3-K^y^o^ryxb5y^o 

Kr-feyS. 'v^MfS^o [6. 6. 1. I 3 - 6 . 1 
10.13 . o 2 - 7 . o 9 - 14 ] -4-^r^T-fey. 11- 

*+)V^**ri/?X3 [6. 6. 1. I 3 - 6 . I 10 - 13 . 
02. 7. 0 914 ] -4-^r^^-fey. ll-xf;K 
^Hf>-:?o [6. 6. 1. I 3 - 6 . 110.13 . O 2 - 7 . 

0 9.i4] 1 1 -#;i^K^y^Mf 

2/?Ul6. 6. 1. I 3 ' 6 . 110.13 m Q2.1 . 0 

9. 14 ] -4 -^fHry s 1 1 -^yijfr^^is? 
o [6. 6. 1. I 3 - 6 . 110.13 . o 2 * 7 . O 9 - 14 ] 

-4-^r^x-fey. 1 1 -xjv^is^^jv^iri/ 

?u [6. 6. 1 . I 3 - 6 . 110.13 m Q2.7 . 

0 9. 14] -4_ A ,7 D ^7 f 'fey. ll-^h^r^ar^ 

?u [6. 6. 1 . I 3 - 6 . I 10 - 13 . O 2 ' 7 . 

0 9. 14] - 4 -^y°p^y^ n-xh^y^y 

7X3 [6. 6. 1 . I 3 - 6 . 110.13 . o 2 - 7 . 

0 9.i4] -^-^rf^y. ll-^f/H12-^ 

)]s7$*is*^)V^**r>>7u [6. 6. 1. I 3 - 6 . 1 

10.13 . o 2 -7 . o 9 - l4 ] -4-^r^T-fey. 11- 
^ry^if^^n [ 6. 6. 1. i 3 - 6 . 110.13 . 
02.7 . 0 9 . 14] -4-^\r^r : -fey s 11-yry- 

11- ^f;K^rfy^o[6. 6 . 1 . 1 3 - 6 . 1 

10.13 t Q2.7 . O 9 . I*] -4-^.T^T r -fey. 11- 

10.13 . o 2 * 7 . o 9 - u ] -4-^r^r r -fey. 11- 

y77~ 1 2-^^;^^Syy*o [6. 6. 1. 1 
3.6 m 110.13 , o 2 - 7 . O 9 - 14 ] -4-^7°^^-fe 
y. 1 1 -y77-l 2-^h*5^3Mfi'?o [6. 
6. 1. I 3 - 6 . lio.is . o 2 - 7 . o 9 - 14 ] -4-^ 
^x-fey. 1 1 -y7y-l 2-%)\si£*ris*+)\^ 
*y-is?u[6. 6. 1. I 3 - 6 . lio-i 3 . 0 2 -7 . 
0 9.i4] -4-^^^^^ 1 l-y77-12^ 
)Vtf*>'^*ri<'7u [6. 6. 1. I 3 - 6 . 1 
10.13 . 0 2.7 . o 9 - 14 ] -4-^r^T-fey, 11- 
y77- 1 2-i^ry^lf^^o [6. 6. 1. 1 
3.6 . 110.13 . o 2 - 7 . o 9 - 14 ] -4- / \y^-r-fe 
y. 1 1 - y77 - 1 2 - h 'J 7/Wo^f ;K4fty 
9u [6. 6. 1 . I 3 - 6 . 110.13 . o 2 ' 7 . 
0 9. 14] _ 4 „^ r ^^ > , s 1 l 2-7 
tV^u^^i/fu [ 6. 6. 1. I 3 - 6 . 110.13 . 
0 2.7 . 0 9 - 14 ] -4-^s7°^T-fey. Il-y77- 

12- y'7Wn^fy^n[6. 6. 1. I 3 - 6 . 
lio.is . o 2 -7 . O 9 - 14 ] -4-^7°^x-fey. 11 
-y77-12-7x^Mty^o[6. 6. 1. 

13.6 m 110.13 m Q2.7 . O 9 ' 14 ] -4- / V7°^T-fe 

y. 1 l-y7/-l 2-^y>Mfy^P [6. 
6. 1. I 3 - 6 . lio.is . o 2 - 7 . O 9 - 14 ] -4-^ 
T^x-fey. ll-y7y-12-y^n\^y;K^ 
^>-:7n[6. 6. 1. I 3 - 6 . 110.13 . o 2 - 7 . 0 
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fr-tym. *?9i"?u [8. 8. 0. I 2 - 9 . 1 

4.7 . 1H.18 t 1 13. 16 a 0 3 - 8 . O 12 - 17 ] — 5 — 

Ha-feX 14-^f;W^y^n [8. 8. 0. 1 

2 - 9 . I 4 - 7 . 111-18 m 113.16 Q3.8 0 

12.17 ] - 5-F3-by, 14-xf;W^y^n 

[8. 8. 0. I 2 ' 9 . I 4 ' 7 . 1H.18 m 113.16 . 

0 3.8 . o 12 - 17 ] - 5-h'3^y % 14-*;^^ 
Xrfisfu 18. 8. 0. I 2 - 9 . I 4 7 . 1 

11.18 m 113. 16 m Q3.B m Q12.11 ] _ 5 _ |^ ^ 

>\ 14-^yy;W^y^D[8. 8. 0. 1 

2 - 9 . I 4 * 7 . 1H-18 . 113.16 t Q3.8 Q 

12.17 ] 14-^;^^f;^^ 
^x?n[8. 8. 0. I 2 - 9 . I 4 - 7 . lii.iB a i 

13.16 m 0 3.8 . o 12 - 17 ] -5-F=Hr>\ 14-* 
h^^^S^o [8. 8. 0. I 2 - 9 . I 4 - 7 . 1 

11.18 m 113.16 m Q3.8 m Q1Z.11 ] _ 5 — ^ 3 -fc 

>\ 1 [8. 8. 0. 1 

2 - 9 . I 4 * 7 . I 11 ' 18 . 113-16 m O 3 ' 8 . 0 

12.17 ]_ 5 _ KrJ ^y s i4-^f;l^-15-*/l/t' 
**/X+)l>*tr9is?u [8. 8. 0. l 2 - 9 . 1 

4.7 t 111.18 113.16 ( O 3 * 8 . O 12 * 17 ] ~5 — 

K3«fe>\ 14-yr/^^y^n[8. 8. 0. 1 

2 < 9 . I 4 - 7 . 111-18 b 113.16 _ O 3 - 8 . 0 

12.17 ]_5_^ 3 ^ >v 14-y7y-14-^f/P 
:*??>-?n[8. 8. 0. I 2 - 9 . I 4 - 7 . 1 

11.18 m 113.16 t Q3.8 m Q12.17 ] _ 5 _ |^ ^ .fc 

l4-i?i<'TS*??i'7u IS. 8. 0. 1 

2,9 . I 4 ' 7 . 1H-18 m 113.16 O 3 ' 8 . 0 

12.17 ]_ 5 _ K3Hry> 14~y7y-15-^f;P 
*7?>>7u [8. 8. 0. I 2 - 9 . I 4 - 7 . 1 

11.18 r 113.16 m 0 3 ' 8 . O 12 * 17 ]— 5 — K^-tr 
>\ 1 4-yTy-l 5-> Y*>>*99i<>9u [8. 

8. 0. I 2 ' 9 . I 4 ' 7 . lH. I 8 . 113.16 m o 

3.8 m 0 i2.i7 ] - 3 -Yn*y^ 14-yT/-15 
-^jK^r^f-^^^^^n [8. 8. 0. 1 

2 ' 9 . I 4 - 7 . 1 11- 18 . 113.16 O 3 * 8 0 

12.17 ] ^ 5 ^]< a ^y i4-yry-i5-^M 

^y^^^y^o [8. 8. 0. I 2 - 9 . I 4 - 7 . 1" 
.is , i is. i6 . o 3 - 8 . O 12 - 17 ]-5-F=Mr>\ 
14-y7y-l 5-y7y^;^y^D [8. 8. 

0. 1 2 - 9 . I 4 ' 7 . Ill- 18 _ 113.16 m O 3 ' 8 . 0 

12.17 ] 14-y7y-15-h'j7 
)V*X3*^)V*9?l>9X2 [8. 8. 0. I 2 - 9 . 1 

4.7 m 111.18 t 113.16 t Q3.8 m 012.17]~5 — 

14-yTy-15-7;^o^^y;o 

[8. 8- 0. I 2 ' 9 . I 4 - 7 . 1H.18 . 113.16 

0 3.8 . q 12 -* 7 ] - 14-y7/-l 
<5>-i/7)VjtuJ[9 ?is?xi [8. 8. 0. I 2 - 9 . 1 

4.7 m 111.18 113.16 m 0 3 - 8 . Q 12 ' 17 ]— 5~ 



F3-fe>\ l4-yry-l5-7x^;^y^n 

[8. 8. 0. I 2 ' 9 . I 4 7 . 111.18 . 113.16 b 

0 3.8 . o 12 - 17 ]-5-F=i-fe>\ U-yT^-l 
[8. 8. 0. I 2 - 9 . 1 

4.7 m 111.18 113.16 _ O 3 - 8 . O 12 ' 17 ] — 5 — 

F=Ms>\ 14-y7y-15-y^nMy;W^ 
S^o[8. 8. 0. I 2 - 9 . I 4 - 7 . lii.is . i 

i3.i6 . o 3 - 8 . o 12 - 17 ] 

9 Is 9 o F n-fc >»M»f4 £ i: **CS & . 

[0018] ttz. *smvt*is7jyt 
[0019] *miiz&^xm^bti&^mmi&tt 

y. *fc»4. y^nmy, 3, 3-S^fvP^o 
rn^y, 3-^f/l/-3-7i-;py^nro^ 

3, 3-y'7x^y^o7o^yfC0y^o^l/7^ 

ym. ifcii. t^F!M*/i^9>\ ru^Fy* 
f-/i^9>\ ry/^hyxf^y^y, ry/uMMv 
7*n&isi/7yw<vy4mfttt\s7 4 ym. ttzte. 

Ly$i?x.y^ s\^i?x.y^ \r^y'xy^yxy 
[0020] *^(cfc^rft#5-fr*^l(lWSr&^ 

4 y(izftth*j\s)fcTl8-& L<l±o. 001- 

100. £*)1fr£L<teO. 0 1 — 1 OcOIEHT* 1 ?. 

; &/WtCJaF4L<«0. 1-1 000, iOff^Kli 
1 — 5 0 0<7)ffiHTft&. 

[002 1 ] *^^a^ftH8EOffl«ii. HRrC [ 1 ] 
T*S ill) ^T^^^JSmCT^^) ^rS^JR^^fecT) 
*;WbT»4L<ttO. Ol-lOOt&O. iOM 

l<«o. i-iotw. z<7>mmMx*imB&& 

i4-5o e c^/5>i 5omo, mw%mz24mmj> 
[ 0 0 2 2 ] s ^ immmtmrni*. &m&mit& 
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TO. l-100t$)0, #4 L<141-2 0T*J>&. 

[0023] wowum* ?*isxm&iz&^T3m 

JtT'l 0-10000tfcl #£L< (45 0-5 0 0 

or**. £ cofi^iii^«T 9mt& zttf 

(4. rh7fcKo77y, yXf;|/X-f^, yVf^ 

S. Ky^fy^ h/^xy, ^P-y. xf/Ky-tfyf 

mmrnmt^m. >>?w<y?y. ^o^^y. * 

+)l>i<"?u^*ry^ i/*^}\si/?u^yry s t-'^U 

ymwmwmkWfcmvm. ^fuy^n^^ k. 
[0024] *«fltcfcw*HBiw ?*>-Am<&?mM 

ifem*th1§&<?>Wfc*l'7 4 ><nmj&te, 0. Ol- 
IO Orno l/L CJ-yWW <7)iSBT'£>9. »£i§Jg 
(4. -3 0-1 5 0lCt, ffiKIDUil-lOOlCC 
J>*o Ste-n«St41 0#~1 5B#B<JDj8HV& 

[0025] mmm^com^. m&stR&&±Ltz&. 
T&tfzim&ttmmzx^Ttfv^-zmfR. m&co 
fz. mmm&nm^immmztutT . zcott, 

[0026] 
(4&V\ 

[0027] HJtWItefcV^TSSilfc^U 

S830-RI, ^7Ai:ttShodex k-80 
5. 804, 803, 802. 5 SrttJB U gfflteTSS 
3T1 . Oml/mi n<0&#TT«EL*:o N. SlSffi 
(4?K 'JXfl/yx^y^H fcT«iE L * . 

[0028] smmi 

I*^#IS\TTW (N-2, 6-C 6 H 3 -Me 
2 )C1 2 (0-t-Bu) 2 (thf=fh7bh'o 
y?y) (29. 6mg, 0. 05mmol)^h;H 



y (2. omi ) tc»JBU f^cfyxf^r/^x 

W(ll. 4mg, 0. Immol) £JQ*_T. SiS 

■e i b$hk# Lm^mmm < a > twBut. 25m 

1 77X3*Ct8-^T-/th7y^P [4. 4. 
0. 1. I 2 - 5 . I 7 - 10 ] -3- Kfty, (185m 
g, 1 . Ommo 1 ) »fh7h Kn77^ ( 1 0 
mDiaillU (2 0. 8 

mg, 0. 2 5mmo 1 ) ^UIBIlfctyv- 

±Jfi<0»^ilHKS« ( a ) * 0 . 1 m I v 
SfflTlB^BRJEfi^fc. ^XWfhH (10.4 
mg, 0. 098mmol)JM s 3 0 ^ISBtfH Ltz 
'J V-»ffiJ:l#Tt6 0 m 1 <7XX ? S-MZM 
ifcRStffc. rS8. 1 3 OmgcOtfU V- 

* (Mn) 1432 5 0 0V. fl^MHWHR (Mw/M 
n) (42. 6 3t»^, 

[0029] mm\2 

fh7^o [4. 4. 0. 1 . I 2 - 5 . I 7 - io] -3 

n^>f KS12. Omg(0. Immol). 
-^/P-rh^^u [4. 4. 0. 1. 12.5 . i 
7.io] - (174mg) SrflfflUfcifcH 

WiUNM 1 4: WKfcfrofc. *■ L> ^-«*(4 17 0m 
gT'&O, GPCJ4#— ^tr-^r*0. Mn(4132 

0 0. Mw/Mn(42. 7 OTfo-otl. 
[0 0 30] 3SfcM3 

iM^#IMTtW(N-2, 6-C 6 H 3 -Me 
2 )C1 2 (0-t-Bu) 2 (thf) (29. 6m 
g , 0 . 0 5 mm o 1 ) £ h/^xy ( 2 . Oml)« 
ft?L. ^fUilhyx^T/^^A (11. 4mg, 
0. Immol), 1 , (17. 3m 

g, 0. 2 1 Ommo 1 ) SrJlIiT. 1ST 1 B^SIiKff 
L«^S4iiJ§fS ( b ) SrfffiBUfc. 2 5m 177X3 + 
CT8-y7yfh7^n[4. 4. 0, 1. 1 
2.5 . 17.10] _ 3 _ H ^y^ (185mg, 1. 0 
mmo 1 ) JSdf h7bK077y (10ml) fcjg 
ML. SSfrCl. (13. 9mg, 0. 

1 6 9mmo 1 ) SrJS^LTf^LJt^y 
Ji^<OS^jS4$K#i$ ( b ) £ 0 . 1 m 1 jDi. Sltl 

V-0lR^S:^fT^7t!^. 17 5mg^'j7-Jft 

vh^7 7(4#-coe-^T'S>0. *<09PP*tfH-& 
(Mn) (434 3 0 0T. ^l^qTWHR (Mw/M 

n) (42. 6 0tl)O^ o 
[0031 ] StttM4 

SMXfi^TT'W (N-2, 6-C 6 H 3 -Me 

2 )C1 2 (Q-t-Bu) 2 (thf) (29. 6m 



(8) 
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g, 0. 05mmol) £h;lo:y (2. 0ml) t» 
ft?U fWlb^xf/^^-^ (11. 4mg, 
0. lmmol), ry^h'J^f;k>7y (23.9 
mg, 0. 2 1 Ommo 1 ) SrflDiT. SiBTllSHH* 
ttL2£flH»£K (O M»Lfc. 25ml77^ 
W:T8-y7yfb7^P [4. 4. 0. 1. 1 
z.5 . 17.10] - 3 ^]icf^y^ (I85mg, 1. 0 
mmo 1 ) SrSgJftxh^t Hn77V (10ml) « 
»U Jg^TU/Ph'J^^x^y ( 1 9. 3mg, 
0. 1 6 9 mmo 1 ) ZM^L*: S^-mmzM^fm 

j§?S(c)Sro. lm i mi. m&Timffl&jm-o 

SrtT^^tem. 1 5 0mgC0^UV-^f#^ o '&htlfc 

m-<OV-?Th*). ZcV®L¥&)ft*SL (Mn)(i60 
8 0 0T\ ^HI^^SJHR ( Mw/M n ) |±2 . 0 8t 

[0032] ms&ms 

mam 1 fct^vc 1 , 5 -^-9- ^^Srisiassofc ttz 
ztRvm&m&mm <a> omana* 0 . smut 

fcd^>. 18 5mgtO^U^-*«|lIJRSfLfc. »4>*Ut 
jKU V-<7)GPCtt#— Mnli796 
OO s Mw/Mn(i2. 6 9tfc^. 
[0 0 3 3] 

SlttM 5 te&V vc*£Mtt*« ( a ) <Ot»g?^#£ . 6 
or. lB^»¥fcLfcrfc£|$#. -t^otteoWKiiff 
te^T [SHUWr ->tzbZh. 1 84mg«'j7^' 

TftO. Mn(45 68 0 0. Mw/Mnii4. 2 8T*S> 



[0 0 34]HflS«7 

mmi5t,z&^xm&mmm < a ) onh&g:. 3- 

^f;P-3-7x- ;P-^^O7 0 O^>'6. 5mg 
(0. 05mmo 1 ) SriR&nU X. M^HHAft* 

Rfil^o^fci^). 1 8 3mg<0;Ky v-tfEJRSft 

Mnli61 000, Mw/Mntt3. 8 0t*-)fc, 
t0035]HWJ8 

V^y^A^O^^ HSrl 9. 3mg(0. lmmo 

V-JKfili6 2mgT*S>9. G P C tf) t ? T*> 
0. Mn(i26600, Mw/Mnli4. 5 OT'fto 

[003 6] HS6CT9 

(cttivcft«MHNft ( a ) SiW-erf fc. w 
(N-2, 6-C 6 H 3 -Me 2 )C1 2 (O-t-B 
u) 2 (thf) (11. 8mg, 0. 02mmol) 
hUxf-zPT^S—^^ (4. 6mg, 0. 04mmo 

i ) zmmm^mmizMitz tzz. #y v-jrjk±i 

[0037] 
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